induced d i s s o c i a t i o n (Eqn. 1) under equilibrium i t i o n s begin t o contribute. The r e s u l t s show t h a t and nonequilibrium conditions has been performed1! t h e standard laddermodel p r e d i c t s d i s s o c i a t i o n Solutions of t h e s e t of coupled non-linear d i f f e rr a t e s t h a t a r e t o o low and t h a t r o t a t i o n a l e f f e c t s
e n t i a l equations (Eqn. 2) f o r each of t h e vibramust b e included i n t h e model. Agreement i s t i o n a l l e v e l s and t h e continuum,known as t h e f u r t h e r improved by including equal energy t r a n sMaster equation,have been achieved f o r both steady i t i o n s involving a quasi-bound v i b r a t i o n a ls t a t e and time-dependent conditions. r o t a t i o n a l l e v e l ( under t h e p h y s i c a l l y r e a l i s t i c assumptions t h a t 1) t h e t r a n s l a t i o n a l and r o t a t i o n a l degrees of freedom a r e i n complete Boltzmannequilibrium.
2 ) t h e molecules in each v i b r a t i o n a l s t a t e a r e t r e a t e d a s s e p a r a t e species. ing. That is, t h e depletion of high l e v e l t h a t occur i n carbon monoxide discharges. Heavy populations s u b s t a n t i a l l y reduces t h e d i s s o c i a t i o n p a r t i c l e and e l e c t r o n impact d i s s o c i a t i o n have r a t e from t h a t which would be obtained i f t h e been compared (Fig. 3 ) 
t a b l i s h e d t h a t t h e vibra-' I t i o n a l energy d i s t r i b u t i o n , VED, r a p i d l y a t t a i n s a pseudo-steady s t a t e (Fig. 1 ) . This steady s t a t e b' d i s t r i b u t i o n d e v i a t e s from t h e equilibrium d i s t r i -

This showed t h a t t h e e f f e c t i v e d i s s o c i a t i o n cons t a n t is a s t r o n g l y increasing function o f E/N and it i s a l s o enhanced by s u p e r e l a s t i c c o l l i s i o n s and by t h e reduced d i s s o c i a t i o n threshold of t h e vibrat i o n a l l y excited species. Examination of t h e heavy p a r t i c l e k i n e t i c s revealed t h e temporal development of t h e t h r e e c h a r a c~e r i s r i c regions of t h e V E~.
The c a l c u l a t e d VED showed good agreement with t h e experimental d a t a of ~i c h (~) . The p r e d i c t i o n s a r e t h a t electron impact d i s s o c i a t i o n always dominates t h e heavy p a r t i c l e r a t e f o r discharges of i n t e r e s t i n carbon monoxide. However, experiments have a l s o been made r e c e n t l y on o p t i c a l l y pumped d i s s o c i a t i o n of carbon monoxidec2). Calculations made with t h e models f o r t h e s e conditions yielded d i s s o c i a t i o n r a t e s t h a t appear t o be much lower than those
indicated by these experiments (Fig. 4 ) . W e t h e r e f o r e propose t h a t a more e f f i c i e n t channel f o r give t h e r e l a t i v e importance of t h e mechanisms.
CO d i s s o c i a t i o n must e x i s t . Alternative processes t h a t appear t o s a t i s f y t h e experimental observat i o
However, t h e primary d i s s o c i a t i o n products (Eqns.
(3) and (4b)) should be i d e n t i f i a b l e by massspectroscopy. The presence of 0 would favor t h e 2 V-V mechanism whereas t h e presence of C02 would tend t o i n d i c a t e t h e dominance of t h e V-e e x c h a n~e .
In addition, t h e a c t i v a t i o n energies f o r t h e V-V and V-e mechanisms d i f f e r : f o r t h e V-V, EV+E d D o
where D =lleV, while f o r V-e,EV+E$-E* where E* is 0 t h e energy of t h e r e a c t i n g e l e c t r o n i c s t a t e , 6.2eV 3 f o r CO(a TI).
Thus i t should be p o s s i b l e t o d i stinguish between t h e two mechanisms by t i t r a t i n g helium t o a l t e r t h e VED and simultaneously monitoring t h e Swan band i n t e n s i t y (from C + C +C2* -+ C2 + h*) t o e s t a b l i s h t h e dependence of k with t h e D location of t h e "knee1' of t h e VED.
